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Researchers have found that the elderly are as 
capable of l^wrning motor skills as younger persons but perform 
better under some conditions than others. For example, the elderly 
learn and perform motor skills more efficiently when there is 
additional time to respond to stimulus. Tasks which are 
self-regulated ratheK than directed by &n external source allow the 
older person additional time to monitor the accuracy of their 
response* This results in greater probability of an accurate response 
even at the expense of speed. This is a common trait of elders who 
feel that errors are more detrimental to guality performance than 
reduced speed. It is hoped that the use of cognitive strategies by 
older performers will enable them to be more efficiefet in feeling 
wore comfortable and perform at maximal efficiency under a variety of 
environmental conditions. Examples of cognitive strategies which 

most compatible with meeting this objective include imagery, 
anticipation, self -verbalisation, chunking, rhythm, focused 
attention, and pre-cuiiing. This paper includes a review of each of 
these cognitive operations and practical suggestions for using them 
in teaching the older adult learner. A 59-item reference list is 
appended. (Author/JD) \^ 
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Abstract 

It has been determined by nunerous researchers that learners have an active role 
in the processes of motor skill acxjuisition and retention- Persons engage in 
f cognitive processing of information in the ^vironment so they may anticipate 
the arrival of an object, the. initiation of a stimulus, understand the danands 
kOt a task, or make accurate judgments and decisions prior to and during 
responses. It would be advantageous to the learner to make a conscious attempt 
to learn ^nd use particular mental techniques tjbat may expedite the processing . 
of infoinnation and, consequently, facilitate the performance of motor skills, 
The advantages^ of using cognitive strategies are underscored by differences 
betv^en younger and older persons in the learning and performance of motor 
skills. Researchers have found- that the elderly are as capable of learning 
motor skills as younger persons but perform better under some conditions than 
J others. For example, the elderly learn and perform motor skills more 
i efficiently when there is additional time to respond to a stimulus. That 
; tasks which are self-regulated rather than directed by an external source allow"^ 
■ the older person additional time to monitor the accuracy of their response. 
This results iri a greater probability of an accurate response even at the 
expense of speed. This is a common trait of elders v^o feel that errors are 

. more detrimental to quality performance than reduced sp^ed. It is hoped that 
the use of cognitive strategies by older performers will enable them to be more 

• efficient in feeling more comfortable and perform at maximal efficiency under a 
variety of environmental conditions. Examples of cognitive strategies which 
might be most compatible with meeting this objective include imagery, 
anticipation, self-verbalization, chunking, rhythm, focused attention, and 
pre-cueing. This paper will include a review of each of these cognitive 
operations and practical suggestions for using them in teaching the older adult 

^ learner. 
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Cognitive Strategies for the. Elderly 

1 

Persons of all ages play an active role in the mental processes associated 
with learning motor skills. The ability to acquire and retain motor skills has 
been shovgn to entail extensive use of cognitive operations '(Anshel and Singer, 
1980; Singer, 1980; and others) • But only recently has there been more 
extensive investigation on the nature of these men. nl operations and of the ways 
in which a person can use certain techniques - referred to as cognitive 
strategics - to enhance the learning and performing of skilled movements. It is 
hypothesized that the use of techniques that enhance motor skill acquisition and 
retention in the elderly can, potentially, retard the onset of retirement, 
result in the continuation of a productive professional career, and allc5v 
continued participation in recreational activites. In addition, it is possible 
that a decrease in physiological functions that normally accompany aging will be 
slowed (Spirduso, 1975) . 

Thus, the purposes of this p^per are: (1) to examine the efficacy of 
using cognitive strategies to enhance motor skill learning; (2) to analyze 
briefly some of the differences between older and younger learners on learning 
and performing skilled movements; and (3) to suggest ways in vAiich the elderly 
in nursing homes and elsewhere can learn and perform skills more effectively 
through trie use of cognitive strategies. 

A cognitive strategy is a psychological process imposed on or origiated by 
the learner that acts upon or manipulates inccxning information to improve 
learning (eigne, 1977). Strategies are.skills employed by learners to regulate 
internal processes such as attention, thinking, learning, and rananbering. 
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Strategies also signify operations that may be used to retrieve information from 
permanent (long-term) memory (LTM) (Rigney> 1978). For example^ a strat^y 
called imagery has been used to enhance the acquisition and performance of 
sports skills. In this technique^ learners are asked to formulate and "hold" in 
their minds vivid visual image^f a model danonstrating the to-be-performed 
skill. In recent years investigators have examined the effects of different 
learner strategies in psychcxnotor research. 

Evidence of the improved performance of motor skills has been demonstrated 
with the use of strategies such as rhythm (Beismarl^ 1967; Mikol and Denny , 
1955) r rhythm and music (An^hel and Marisi, 1978)^ imagery (Housner and Hoffinan^ 
1978 and Singer^ Gerson^^and Ridsd^e^ 1979, among many others) , imagery with 
verbal labels (Zimmerman and Rosenthal, 1974), anticipation (Flowers, 1978), and 
chunking (Singer, Ridsdale, and Kprienek, 1980). In addition, it has been 
clearly shown that the person's use of particular mental operations will result 
in significantly superior performance in the learning of verbal material (see - 
p' Neil and Spielberger, 1978, for a review). Thus, ii: is apparent that the ^yse 
of learner strategies, either alone or in cochbination, shows promise as a 
vehicle to affect the learning and performance outcomes in a positive manner. 

Researchers have investigated the effect of a strategy refe^^red to as 
labeling on motor short term manory. Using an arm-repositioning skill, subjects 
-jWere asked to reproduce movonents at locations designated with relevant or 
irrelevant labels. Groups consisted of relevant labels which described the 
criterion position, irrelevant labels in the form of low concrete nouns Shea 
(1977) or num, and a. no-label control group. In both studies it was found that 
a 5-sec retention interval produced no differences in retention between the 
groups but that the relevant labeling group was significantly more accurate than 
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the other groups after a 60-sec period prior to recalU ThuB^ it appears that 
learners need additional time to learn and implanent a cognitive sttatejy - a 
finding that concurs with the findings of other stixaies in the use of imagery on 
learning. 

As described earlier^ imagery entails the use of vivid mental pictures to 
enhance the storage and retrieval of information* However^ the process of 
encoding - placing information into the system to facilitate its storage into 
and subsequent retrieval from LTM - takes additional time (Gagne, 1977) ♦ Th |s 
time-consuming process is especially true v^en using a mental imagery stratec^y 
because information is often encoded and stored in two forms: verbal ' 
(linguistic) and nonverbal (iraaginal) (Paivio^ 1971). Paivio describes thi^ 
process as dual-coding and helps explain the successful use of imagery when 
"sufficient" inter-stimulus time intervals are available to learners. 

For example^ it was found in Hagenback's study on motor skill learning 
(mentioned earlier) that the use of imagery (subjects who imagined their limb to 
be the second hand on a clock) resulted in superior performance after a 60-sec 
but not a 5-sec time interval. The importance of giving, ample opportunity to 
the learner to incorporate proper strategy usage is particularly important with 
children (Brown and Carapione, 1977) and, as will be discussed later^ with 
elderly learners. Other studies lend support to. the use of cognitive strategies 
in learning motor skills. 

Anshel and Singer (1980) examined the effectiveness of a combination of 
cognitive strategies - imagery^ directed attention^ rhythmic verba 1 izati on y and 
paraphrasing - on motor skill acquisition and long-term retention. Different 
skills of increasing complexity related to juggling three beanbags served as the 
criterion tasks. The directed attention strategy was used to assist learners in 
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f(>cu«irvj on the mcmt mlevi^tnt cmpomntB of tii*? t<vb<i^l«jarn<x] skiU f$uch 
whf.^ro to dlrcicl: thair visual afct«ntioru Few; the r hytfmic^ mtb a MT^tim 
Btratojy^ lidrirnera v^re required fco attach a labol to each of a sariefj of 
movements and oveirtly verbaiUsija that l*?*bal. in rhythm with the mymmnt durirKj 
taak performance* toraphraBi a technique in v^ilch i0arn©r« comnounicata In 
their own wrdB information doriv^ from novel atiinuli^ waa mod when au}:>j0cts 
were asked to toacb a subskill to a partner. Imagery mB duller i bed earlier* 

The authors uaod the four atrat€?<ji08 alternately and in combination* The 
results of the Btudy indicated that Bubjects who uaed tha atrategioB performed 
each of a series of juj^jling skills siynif icantly better tJian non-usera of 
strategies on lx)th the acquisition aind retention tests* Raaulta of an earlier 
study by Anshel (1978) on the combined use of co<jnitiv0 strat^ies were atmllar 
to Anshel and Singer# 

It is apparent that cognitive atratisgies have been effectively attployed to 
benefit significantly the learner's al:)ility to learn and retain motor ski Us, 
In all of these studies^ however, younger persons have served as subjects* 
There is an apparent dearth of research on the effects of cognitive strategies 
on the learning and performance of older individuals^ Prior to examining the 
potential usefulness of mental techniqi^es for elderly learners of motor skills, 
it is important to review the similar ites and differences in performance 
capabilities as a function of aging. The information processing model will form 
the basis of these comparisons. 
Information Processing 

Essentially, three processes are affected by aging in motor skill 
' acquisition, retention, and performance: (1) the perception that an event has 
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occurred? (2) ^ decision in reeponse to that «#vi?nt; and {» the c^rryxivj <>«it 
^^tion ba«ad on the d/aci^ion (telford^ 1977)* 

In the g?erc@fituft_l .^^ it ^jicA^ dista from the v«riouB modalities are 
idc^ntified^ classifieds^ aiid <mhanc^ (sup^larnentad) by data frdm LIM* It is 
h^re where input is qU/m meaning (Singer^ 1978)* This ptocBM differs from 
that of detection in that through detection the organiro merely ackno^/iedgee the 
©Kistence of an obj<sct* Thm, upon ca^leti«w of the perc^tuai mechoniafn, the 
Bystm has anaIya«Ki relevant features of the ir^t^ conjsolidatad tb&m features 
Into reco'jniaabie units^ and appliadf meaning to the information tp make an 
appropriate (kK:inion prior to c^pitioy a phyeicai rasponse* 

The digcift ion, w e chanlm includes se^/erai' st^j the retrieval of 
infonnation fr^ um^ a comparison of this infomation with learner's 
present knmleiJ^j^ of tte envircHroent, knowlodt^e of the goal to be a<*^ie^, and 
the select i<?n of an appropriate nnotor pro^jram - a predetermined 3et of neitral • 
coaimands which a>ntrol£$ muBcular activity {Klapp^ 1976)* Tti^ decision to 
respond is transferred to a oeotrallzed (effector) nachaniafn which programs a 
phas^ fsecji^nce of musoilar actions for response execution* 

The action is carriad out through the trarWnisaion of a sequence of 
efferent neural commands to the chosen muscles in preparatic»i for mm:viliit 
contraction (Keele and Sunnmers/ 1976)^ Siiaul taneou^ly^ a r^lication of these 
commands^ called the collary discharge^ is etiitt^ to a tm^taxy f0hort-term) 
memory store for the senaory coni»equences of the upcomii^ movariient (Singer^ 
1978) . A search is then made of LTM to mtch the mvment goal with the 
feedback. This cofliparison process is central to the »Kill hm xnim proems and 
serves as one important factor in the coraparison of youanger «rid older fearriers. 
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It is app^irwt that aging is a factor in tho learning and performdnct* o£ 
many motor '^ills* Jiowever, so^oe internal processee that pjcoduce perfomancx^ 
outcx^ses are koz^ affect^ fcy atje than others. As indicated e^rlier^ 
pet^X'^irfjf decipion-makJing^ and pbysic^iiiy responding to ^x>e or more atimuU 
«re thr^e of tiie^ie primary processes*, 
Per<^tion 

The ability to peVireive {^jive nneaning to) stiiTiulJ changes v^ith ^iqe* 
However^ the dte^jre^ to which older ^tnd youq^^&r performers differ la oft^eo a 
fijnction of the type of td»k» Sooie tasks make aijnjif loaintiy ^^reater cxximtive 
<ie^nd» <^>n tlie person' than others, 

Successfui performeinoe is often basa3 on the abiiity to attend to a 
plethora of information and to register, store^ retrieve this dat^ as 
quickly m poasiole to meet task deinands aiod perfonm ski Us cof^^t^tly* Ttmre 
appears to be a deficit in each of these processes in tfse acquisition of bot/» 
verbal -nwterjal' {Ad«ttowiC2, 1976; and raotor skills (Cratty^ 1975)* It has itjeen 
Shown that the older learner: (I) needa adWitiork*! tijfive to store information in 
LW (Hartley and Anderson, 198i; /telford, i%8, 1980), f2) exhibits a greater 
deficit in retention after a single tri^ti^ and needs more trials to reach a 
criterujn of skill m^tery (Cratty^ 1975; Gilbert^ 1941) as compared to v^junger 
persons* older suhj^s t^ake nK>r0 ti/ne to perform on the first trial and 
unprove more slowly on later trials than younger p^som C^iford^ 1988)* 
Hov^ver, v*>en the elcferiy register and store infomidtion, it is weU-re^a«wber*id 
at a ievei aimiiar to the younger person* 

Anshei (1978)/ using a iiaib repositioning t«»k and i'limer and Wigdor a9S8) 
using a paired-associate word task^, found that eldtecs g^nesab ege^ what they had 
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learned at simitar levels to younrj^r p^rfornser^* the aeif-pdoed, uo*^ 
your apoed#** nature of the taaxs m tioth studio h(^ip .explain th<»e 
flixiirKjs, Ta»ks whjfcch include a tmt^ rapid^ ^xtcncnaliy-reyuidted present^^tiar^ 
of ntmult as opposed to «iower^ 0e If ^regulated t4ftSHtt^ uaiually result in a 
perfomaufx:^ <Jocir«mwt i^ith d phencrwenon referred to a refjistration ptoae 
deficit iPdmcMtcz^ 1976) • 

f^kiryj rapid and .accurate d^isions iB a function of ti^ rate at i*ict* 
anojfnifyj d«ta «n be mtctK^ ^ith previously learnt information and ^cxjuired 
akiUs (Schmidt^ r^tf2U The speed of this fwroaess^ 0%fmt m&nt&l ly r^jalat^jd t^* 
tlie tu«ie per53<30 is iiveri to vie^^ ^ tiovel fftixnuius mid the durdtioo of the 
inter-st imubii* interval^ *is»aaUy reslalta in the older iedftner nsore ne^^^tively 
aff^ted than tm* yourrjer learner {^mo^tcZi 1976; W^ifotd^ 19??)*. This has 
tm*n :dt:^>l45«i the r^tciw<>I deficit hypothesis (CrdiK^ 1968) » 

Hetrie^/i*i from LW can take lorrjer for the elderly under either of two 
coofiitions: (U i4>:?rv the identification of incxsOJing data invoiv^fS an 
extensive search of mmhoty ff^ie^^l and Birren^ or (2) where fine 

discriminations ha/e to be nwde IParK^ Suglisi and LutJj^ 1982)* For exmple, m 
t^sk in which subjects sorted cards accotd4n9 to letti^rs printed on tiiem^ the 
perfonwnco of oldeir sobjects more jtJ^ipaired trvan that of youn^jer subjects fcy 
^itionaii. irrelevant letters on th^ catrdB# when the number of stimuli 

requirifKj one response incr^^uaed tRabbitt^ 196S)* In another ^tudy 
{Raboitt^ 1964)^ performance of eiders lower ooeipated to youenger performers 
mti\ m iocredse in the numoex of different ra^sponsas^. dne possible a^l^n^tion 
for the retrieval deficit hypothesis is th^ effect of interference of past ♦ 
learainy experiences on older ^ as opposed to younger^ learners^ , ^ 
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1Vpicdiiy# n is ta the l^arr^r^s tx?ne£U to aasociau* UNjrnifv^ u^^kh 
wiU) pt^vioosiy stored inlonadticm (G^jf*^^ i9??>» In f^t, otk- untciurf 
an elcterly le^foer that oft**n onuses s^tiot petfonnanw aia ccgap^rad to 
dnilKitim and yourr^ aduit^ is 'the miltty of olctet por»of» to ua-e past experioncx^ 
and {XC'/iou^ly udc^ t^jchniquee to mst^r new ski Us* For ex^iss^pie^^ in ta^^k^ for 
yhicri accur^* and ^jp^aed are r^Kjuir^^ eldters are »r0 cautioua th^n youn9«?r 
pe<^bj» retHjltirti in a alow^rr rats^ ot response* Hc^vet^ thia ct^altJ* ;n a lir^\u 
of iTXWde/ stiJiiiar or tssrtu^r tHan yoorvj^r persona (iftteJfofd, This *i^!ov 

but tHjri^r"* d{3proach to n^otor t^sK^ e>thioiU3d f?y oi^itfr petfooaeca .'nay we^H tlK- 
to uwir teoiency to mgloy <x variety of crxjmtivi> strat*f)ieB whictt iS 
freqi>ently ab3«cf)t in yourrj cnildren tBrowa ord Det/>act>e# 1978), <iiU>oajh uotn 
cht Idri^ 4ntJ tr>e cIckT iy are capable of ie*arnjr>j and using cctt3|ple>E cjiental 
op^f^^tiooH tryjt i#*npfo/e meetoty and prooIef?v-solvir>g when Oiey are taut|ht tincfSk* 
sHj I ;3 {Brrjwn and QeLt^cti^ :^nny anrf Di^fwty* 1982)* Thus, tn© ^R?fpandkxi 

-^yjtc0 of inf'^crMtioh .^vaiiabli? to the* older persco froo pei^naneot mmry 
situta^je i^i <ximp«*r^ to tM> rei4tiv<>iy i i/ni tad cognitive repertoire of the yourv; 
chi ld c-;in u^^od ^i>y eitiers to approach arid cooopityw cognitive and rwtor t^Bi^ti 
suc^:^Bt\iliy. lnwt^*ly^ nos-e wc ^ ynprov^ pexformanot;? c^itccwii doe to 
prwiou^ily lc*t>rh<f?d sicjtiis can have a oe^iaive impact* Iteaearchers (Snix>ter# 
S<:hrx*f if-ki^ Kifr; and s^iford? havt? m^SQted dacrewjnts in performance' dbe 

to thc^ mastery of earlipr tasKs^ 4 tihenownon r^^ Charred to ^ proactive 
interference fScmidt* 

Frobaoiy the sifyjle rnajf >t cause cf . dif f€»r^e?fjoe« b^tw^n the 

yo\W3 and elde^rly ai:^ on <i^iBiO€t-<n^iji^ i i yhich there i0 the tt*tidc?fvY 

for eicters to petiom in a more caatioua oMum^r and be luor^ concerned ^^th 
accuracy than sp^# especially oa fast^psoed motor tasHs* Older peopk* ishcM a 

N 



r^Tpll^ -^ewxi iiein JifV? iMflil^J^f ctef ?Kft a iaint tooe iwl be«i>n iKHJfidtecl itcim^ J'r^if 

tttsi- intorvMt; U't'»«iK^ **r4^Vj'/** 4irKJ t^^l^* om^i of 4 ^i^^ml t^c* "-^a* 1^. 

very iooi {,i3orc •Jv^n 4 tMacoodiii fon^r iodn, this dllect u cwjre p(oaoMO$d m 
V^r Cid^rl/ I BO tvsnxdk ana Btimly^ i?l^ifOfti 11978* syg^i&sgft tftat p5?opIO 

^r*t,* iOTL?i -ir>i*:r t^r^tn i^'^ pt<sp^te Uwit tmp^:>nM^ vefot^ ^tv^^i of tjw ^i^ml to 

i^sf>:%i-m > rK*, tiir<^^ pomtB s.aiUi>ot: elderly acJditK)ndi 

?>.iD>ictii arc ^iibl<r to ic*^rn and p&rfor3» their own rdt;*? i^i 3i*if*'pis>o^ uwk) 
.f^iosjed to cfcH *>a(ti/rm;4y*-rtKfiiiiiti^ pjictf# Qiff0r.efKK*^ tn p^iiot^ric^ m ^ faction 
oi ^H? :^ftf Jii^ni f tc^ntly u^jcmi^ And {i5 when thi^ oldtn p^r^dn r^jiruHU't^ ^xi 
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A multxtade of studies in both tJie latioratoty md industry r>sve be^ 
cmpl^tmi m trt*iich ^fi^ct of ^im on s^>eed^ of ^flttpy^jien t ms oKasitined* speed 
of mt^ production has te^^en sshowii to increase teti«en Uie a^es of 35 to 45 years 
and either rana^irm conBtant careen ^ %>oaethj, I960) or iteclifne^ alowiy {Clay^ 
19561* labaratory tesulfcs indicate -^tmtet decline itn (slower) reaction time as 
comixirrerj ro field data (see i^lJord,. 1977^ tot a teviiewK As 5#lford 
hypatht&si^es^ thn,s is probably du^ to tte ^'survival of tiie fifct^** Cp* 487| in 
which ^ mmt^ts ep^ploy^Hi in f»:oduction 3obs decline «terply from the late 
fortiei ooward; **Those who i^ave tend to be less fit than tJwse ranam^** (p* 
487) « ferhaps two Cactotsj {i) past e>tper^ence ^ich coit^p^fssat^ fo?: a loss 
m speisd capacity in a field ^lituation; and C2) U>e abaarsce of osinyf 
ct»f^>ematory str^^tt^ms m iaboratoty sfcuSies^ |:^rticulai:ly v*ien nieasunrvj 
reaction and movement tijme, flight help explain ^ reduced is¥>eed pei^fomance 
mth ^)m} dependent not so much on die spe^ movanent eKectatxon but to 
th^ time necessary to plan and dte^ride ^ich actions to take*. 

lilt' atiljzatton cognitive strate^ies^ thetefote^. should ix. based ort tte 
fdllowirvi surroation ?if t^ precedxncj miter iaU 

The time needed to store na^ mfoicmatJion tn LTH increases with aeje» 
{2) Klciers tate lon^<*t j^n^p^t m.^in<^ data tiian youn^^r persons* ITvis is 
espe*;''xaily ttoe for tasks which tJ>^ stiii^alus ^iirw is aivironn^taUy 
<e>ctermiUyJ conttoi 4nci daraandim? of a rapid tesponse^ Unde?r sucn 
condjttjom^ tix^ tinie needed to mak^ decisions is siowt in older persons* 
ii} Older pextottmts ar<*'niore caatiousi ^d hsI w qt'mter concern for ixxrutacy 
than speed as ct:^«p^r«?d to yoatv^er petfotinets in makimf decisions* 
(4) Relatively complex tasks v^iich arc* ctiaracteri^^ by a rapid sattes of ^ 
signals and requirimj fast responses tesult in performance deficits in tii^ 
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elderly v*K>n con^teci to tt>e yoanoer l^rner* TJiis is contrary to task5> in 
which tnt> perifgrmei initiates the rate of stiinulus-presentation and response and 
contains relatively iorv^r intet-st imulus interval pericxJs and longer stimuius 
viewjlnii time* Und^t the i^attet conditions/ the performatK^e of older and ^anyefr" 
p(>rsoas are often sjunnlai:* ' 

<b) \*ben trii^^ older / per forjBer has stored (acquired) newly learned information ot 
HKitor akillSr it 15 usually r^^tained and j^erformed at levels Sinulac to youn^ier 
pt>rsons* ^ 
C6) Prev^iouj^. ^^Ki>erxemv ^ task^ s)iit^i4a^ to* die nev to-%?-iearned sKiil has 
z>fc*en sh<^^n to v^ffixrt t{iHt> old<?r learner w>t^ ne<}a tively than the younger iearner 
- 3 result of i>ri>ictiV€* inteitrf erenoe* ^ 

^*^) The ttxivX^ed %%>^i of respond irwi to a stimulus in elders is due to the* 
rc^imi t^tT?e tM plan and decide on the rt-*sponse and not so cmich to a deficit in 

iViM primary objective of usim} cognitive strategies v?ith old^r persons is 
ta >^ik;*> ?>ovei stxjTiui i :?>ore salient/ meanin<jiul^ and familiar to the learner 
wnacii^ sui*$;*xiuent ty^ will expedite the r^ite at which information is perceived^ 
Bt^tvxJ^ ar^l r^^triv^vei trom LTH {decxsion-nfiakin^}) anci put into action^ 

» 

often m ji^?rforn:?ini an open sHail jn ^^ich the cmvxronment is relatively 
unstable ^rvi tht* iJmands of* th<^ task quicKiy vary# tiiie process of stiinulus 
^ 4>er>>:9tion ^j^m vory rapid* Wttere th<? demands of the task necessitate faster 
respcmses.iF it is suri^^ttid tnat stratenes such as d i rec t ed a t tent ion ^ 
anticipation/ and Ial;>elinji tx* asu^J* 
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• To use directed attention ef f actively r the learner tmst exclude from 
consideratioa inputs known in advance to be irrelevant and be able to identify 
relevant components {Singer ^ 1978)* For example^ ^n learning and performlrq a. 
jucjaling skilly the person should keep his or her eyes at the c^timal height of 
tiie tossed xtan's (Carlo^ 1974) ♦ The location of v^re the itenis are caught and 
their placenent in the hands^st be ignored* 

The need to focus visually at the qptiinal height of tossed items is 
predicated on the use of location inf onnation as a reference point in central 
infortination processing^ also referred t^o as cognitive mapping (Lindberg and 
Garling, 1982^ among others) According to tiie authors^ information about the 
^ location of reference points in the aivirom^nt may be stored in permanent 

memory with the practice of a physical task. In order for this stor^e to 
occur: (I) the distatpe and direction of stimuli must b attended to; and (2) 
information about the location of the reference points (the teight of tossed 
it^s m the present example of 3uggiing) should be compared betv^en actual and 
desirable performance outcomes and updated with practice* Thus, the acquisition 
of information about both relative locations of reference points and the 
loconotion path tof tne 3uggled objects in flight, for example) underlie the 
importance of observing tossed items at their apex in flight and eliniinating the 
need to focus on the catching component of the ski 11 • 

Anticipation appears to be a relevant cognitive strategy for the elderly. 
As previously dis|ussed, ti*^ ability to. respond to rapid and irregular signals 
deteriorates as a. function of age* A combination of the decreased ability of 
elders to anticipate the onset of new stiinuli and their propensity to monitor 
the previous response are purported to be two primary reasons for differences in 
performance due to age* Singer and Gerson (1979) have used the terms readiness 
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strategy to cfescribe techniques that better prepare the learnei: to receive 
stimuli • Anticipation is one such technique. 

Singer and Gerson define an anticipation strategy as conscious energy 
directed tovard potential task events based on prior experiences and 
probability. Anticipating the onset of xa signal requires several mental events: 
(a) maintaining the proper arousal level; (b) a high degree of task 
familiarity; (c) possession of an internal model of the external world from 
which predictions about the future are made; and (d) the presence of a sensory 
set in which at1:aition is directed toward the expected stimulus/ In the proper 
use of anticipation, it is important that minimal attention be given to the 
previous response. 

Finally, labeling may be used to attach verbal tags, v4iich are personally 
meaningful to the learner, to form connections between skill (task) components. 
For example, retention might be improved if the learner associated either the 
source of a stimulus or the direction and target of a response with the face of 
a clock* The d.|als on a control panel might indicate three o'clock. Or 
performers may need to direct their response toward a location synonymous with 
twelve o'clock. This is exactly the strategy used by gunners on war ship3 v*ien 
shooting at aircraft. In another example, more rapid and effective 
communication can occur using stimuli of different colors ^ich can be labeled 
according to meaningfulness: blue lights might indicate height, i.e., die sky, 

in v^ich the source of a simulu^ is above eye level; yellow lights indicate 

/ 

safety; and red lights represent danger, and so on. 
Storage 

Given the need to increase the amount of time for information storage in 
older learners, it would appear that the rate of presenting information or 
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skills should be slowed. The learning process should not be hurried. Because 
making sense of environmental stimuli requires additional time with older 
learners^ an instructional strategy of learning at the individual's own pace 
would be advantageous. 

The use of self-contained learning modules^ although not widely available 
in published form in the learning of ^ sports skills^ could be used for the 
purpose of self-paced storage (see Singer and Dick^ 1980^ on the construction of 
such modules). One study (Anshel and Singer^, 1980) has indicated superior 
learning and performance outcomes due^ in part^ to th^ use of modular 
instruction as opposed to the traditional (group) teacher-centered approach in 
motor skill learning^ particularly if cognitive strategies are applied. 

Learner strategies that could be used to enhance storage^ particularly on 
relatively rapid tasks ^ include: rehearsal y in which the learner identifies k 
to-be- remembered information and covertly repeats it to oneself; chunk ing^ v^ere 
single "bits" of information or subskills are grouped in larger, more meaningful 
units which serves to reduce the amount of information tha^t must be stored 
(Miller, 1956); and mental imagery, vAiereby the learner is required to create a 
vivid mental picture of the to-be-performed task or skill - a particularly 
effective strategy \/A\en the learner has enough time to construct the images 
(Winograd, Smith, and Simon, 1982) . ' 
Dec i s i on-mak i ng/Retr i eva 1 

The causes of longer times in decision-making and reaction tasks by elders 
are subject to much interpretation. Welford (1978) hypothesizes that the most 
likely explanation of slower reactions by older persons when offered very short 
foreperiods - particularly following a previous response - is "that the 
translation mechanism is busy monitoring the previous response or data frcxn the 
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warning so that data from the new signal are delayed''. "in the processing of 
information (p. 474). 

'There are several cx)gnitive strategies that may be used-by the older 
learner to work harmoniously with the habit of cautious and accurate responses ^ 
preferrably on a self-paced task. Three such strategies are paraphrasing (also 
referred \^ as self- verbalization) elaborate rehearsal, and elaboration. • 

Paraphrasing is a technique in which the learner transforms and interprets 
verbal malarial or motor skills into one's own words. Two conditions must exist 
for paraphr^ing tg occur. The two statanents (of the teacher and the learner): 
(a) have no substantive v^ords (nouns or verbs) in coninon; and (b) vAien they 
are equivalent in meaning (Anderson and Kulhavy, 1972) . A paraphrase is related 
to the original ^entence in meaning but unrelated as to the shape or sound of * 
the words. Thus/ ^raphrasing presupposes ccxnprehension of the original 
sentence. 

Labouvie-Vief an\3 Gonda (1976) used paraphrasing, (referred to by the 
authors as a covert self-instructional or self-mortitoring strategy) witii elderly 
subjects on the training\and transfer of verbal material. Subjects performed a 
problem-solving task vAiile talking aloud to themselves^ then while vdiispering^ 
and finally^ covertly without visible lip movements. They fourd significant 
increments in intellectual performance as compared to older subjects not using 
this technique. The authors a\so suggested^ base on their review of the 

literature^ that older persons are less effective in utilizing 

\ ■ ^ • 

jxperimenter- imposed strategies b^^t^ rather ^ would triform better when 

^generating their own strategies, ^e suggestion^ therefore is to teach a series 

cognitive strategies to learners \based on the type of task to be performed 
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(see isinger and Gerson, 1981, for the proper use of strategies by task 
classification) and allow learners to choose their own technique. 

Elaborate rehearsaS|L is referred to as a meaningful-connections strategy 
(Weinstein, 1978) which enhances the long-term retention of the information. 
The objective of using this technique is to enhance the meaningfulness of 
stimuli by forming associations, sentences, and images that organize information 
into patterns familiar to the learner. The repetition of these patterns \^ 
facilitates their recall. This technique is particularly useful for more \ 
complex material or motor skills. Thus, instead of the mere repetition of ^ 
information, the learner > connects stimuli into organized units, Thi§ strategy 
is similar to another technique referred to as elaboration. 

Similar to elaborate rehearsal, elaboration entails the construction of . 
incoming data into organized and meaningfur units, such as subskills of a 
higher-order comfSLex skil!l. The difference between elaborate rehearsal and 
elaboration is that in the latter, the mental operations include greater use of 
creativity, .Upon viewing and practicing the. to-^be- learned skill, the person 
might: (a) use elaboration to create a phrase or sentence to relate or connect 
to the skill or subskill; (b) reinterpret information into his or her 'own 
words;' and/or (c) use mental images vdlich connect verbal information to 
movements,* Table 1 indicates the use of certain strategic based on the goal 
for its, use such as making rapid decisions, permanent memory storage, or the 
short-rterm retention of information. 
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• TABLE 1 

d^nitive Process Suggested Strategy 

Short-Term Memory Self-Talk 
Long-Term Memory Elaboration 
Decision-Making Focused Attention 

Categorization 

Anticipation 

The following are behavioral examples in the proper use of cognitive 
strategies with elderly learners: 

Imagery; "Relax, close your eyes, and think . about successfully feeing your 
shoelace." 

' Anticipation; "When observing a ball go to your righty predict its 
direction and, as soon as possible, move the paddle to the point, of contact" 
(called a location cue) . 

^ Rhythm; "Attach a nunber or label to each dance step in rhythm with the 
miisic. Count '1 & 2 &• 3 & 4' or ' step- together-step' 

\ Focused Attention; "Before hitting the golf. (billiard) ball, concentrate 
on, \ and look at where you vgant the ball to go. Then, keep your eye on the ball 
when hitting it." ^ 

\ Chunking; "Take all the ingredients that require .1/4 teaspoon, and mix 
them together." 
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• Concluding Remarks 
'a plethora of cxxnparative studies exist on iche effects of aging on learning 
and retention although there are relatively fewer ^studies in the psychomotor 
area as compared to the verbal learning literature. The results of many of 
these studies indicate the limitations of older perspns to perform similarly to 
younger subjects on a variety of cognitive and motor tasks. However, several 
issues need to be raised which challenge the efficacy of these conclusions. 

.' Factors about the subjects in most studies v^ich rarely have been taken 
into account> i.e., controlled/^ include: (1) education level and intelligence 
(whereas "younger" subjects are often college students, elders may not have 
completed grade school) ; (2) initial skill level and past experiencpe in the 
experimental task (researchers rarely determine the learner's entering 
behavior); (3) health of subjects as influenced by jAiysical fitness (Spirduso 
(1975) found that cardiovascular fitness eradicated age differences betv^en 
elderly and younger performers on reaction time and movement time);, and (4) 
motivation/arousal levels. 

In addition, researchers have defined "old age" differently from sturdy to 
study. Gerontologists divide old age into two groups: early old age, 65 to 74 
years, and advanced old age, 75 years and above (Butler arxJ Lewis, 1977). 
Considering that cognitive processes associated with learning, retention/ and 
performance are different between ages 65 and 85 years, generalizing the results 
of studies to all older people is rarely valid (Atchley, 1977). Birren (1959) 
anphasizes the distinction between development and aging. "Aging is not sim^y 
negative growth" (p. 13). To Birren, the variables leading to the development 
of the organism do not apply in the aging process. Whereas :goi3n, size, and 
function of the child grow and change toward a final state, these qualites are 
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both durable and peraistent iq the mature adult* Thus^ it is t±fce arrival of 
this ••steady state'* and not deterioration that best characterizses the older 
person ♦ Although researchers should contiiiue to study ^^feen and hem performance 
liitiits are attained with age> the elderly should be perceived as capable and 
often consistent in their performance* Birren contends that •'man/ differences 
bet'WBen young and elderly persons are not due to aging but to differences 
arising from shifts in nutrition^ .♦•education^ public healthy and attitudes** 
(Pn 23) . 

It is clear that the elderly subjects in contemporary research are not 
likely to resemble older persons 30 to 50 years from now* There are currently 
26*3 million Americans age 65 and over with a projection of over 35 million 
(about a 26% increase from the 1980 census) by the year 20^0* They represent an 
extensive source of experience and knowledge* Certainly further research on the 
effects of aging on motor skill learning and performance to harbor this 
potentially valuable resource is warranted* 

1 
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